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(54) Printing apparatus 

(57) A printing apparatus comprises input means for 
inputting various characters, design setting means for 
selecting a design pattern including a frame to be added 
around the characters and a background pattern to be 
added on a background of the characters thereby to 
emphasize the characters, memory means for storing 
ornament frame data of an ornament frame to be 
arranged in both ends of the frame and mask data of the 
ornament frame, first data producing means for produc- 
ing first frame data on the frame selected by the design 
setting means, the first frame data having a predeter- 
mined area, and first background pattern data on the 
background pattern selected by the design setting 
means, the first background pattern data having a pre- 
determined area, second data producing means for pro- 
ducing design data by generating second background 
pattern data by a logical multiply of the first background 
pattern data and the mask data of the ornament frame 
and arranging the second background pattern data 
within second frame data specified by the ornament 
frame data and the first frame data, character data 
arrangement means for arranging character data input 
by means of the input means in the design data, and 
printing means fa printing the design data and charac- 
ter data. 
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Description 

The present invention relates to a printing appara- 
tus such as a word processing apparatus, a tape printer, 
etc., and more particularly to a printing apparatus which 
can form a background pattern in only the entire area 
within a frame. 

Conventional printing apparatus such as a word 
processing apparatus is provided with a design function 
tor printing a frame 100 around the characters "ABC" as 
shown in Fig. 23 to allow the characters to be looked 
impressive and with another design function for adding 
a background pattern to the characters "ABC" and the 
frame 100, similarly, to allow the characters to attrac- 
tively appear. 

For example, as disclosed in Japanese Patent 
Application laid-open No. SHO 58-16380. the produc- 
tion of a background pattern in addition to both the char- 
acters "ABC" and the frame 100 in Fig. 23 in the 
conventional printing apparatus has been conducted by 
the logical sum (an OR process) of a background pat- 
tern data and a character data (and a frame data) in 
each data area 101 in an input character size shown in 
Fig. 24, to generate a character data (and a frame data) 
synchronized with the background pattern data. 

Therefore, when a background pattern is added to 
both the characters "ABC" and the frame 100, the back- 
ground pattern may be printed beyond both lateral sides 
of the frame 100 excepting upper and lower edges of 
the frame where the border of the data area 1 0 1 and the 
frame 100 coincide, as shown in Fig. 25. The thus 
printed characters and frame deteriorate in appearance. 
On the other hand, when a background pattern is added 
to only the characters "ABC", a blank may be generated 
inside of both lateral sides of the frame 100 as shown in 
Fig. 26, providing a worse appearance to the printed 
characters similarly to the above case. 

In addition to a frame surrounding characters "abc" 
which are smaller in size than the above characters 
"ABC", when a background pattern is added to only the 
characters N abc". a blank may be produced in the 
periphery of the characters "abc" within the frame 100 
as shown in Fig. 27, causing a deterioration in appear- 
ance of the printed characters and frame. 

SUMMARY OF THE INVENTION 

The present invention has been made in view of the 
above circumstances and has an object to overcome 
the above problems and to provide a printing apparatus 
capable of producing a background pattern in only the 
entire area within a frame when a setting of a back- 
ground pattern is made on a frame or inside the frame, 
thereby improving the appearance of a printed text. 

Additional objects and advantages of the invention 
will be set forth in part in the description which follows 
and in part will be obvious from the description, or may 
be learned by practice of the invention. The objects and 
advantages of the invention may be realized and 



attained by means of the instrumentalities and combina- 
tions particularly pointed out in the appended claims. 

To achieve the objects and in accordance with the 
purpose of the invention, as embodied and broadly 

5 described herein, a printing apparatus of this invention 
comprises input means for inputting various characters, 
design setting means for selecting a design pattern 
including a frame to be added around said characters 
and a background pattern to be added on a background 

io of said characters thereby to emphasize the characters, 
memory means for storing ornament frame data of an 
ornament frame to be ananged in both ends of said 
frame and mask data of the ornament frame, first data 
producing means for producing first frame data on the 

i5 frame selected by said design setting means, the first 
frame data having a predetermined area, and first back- 
ground pattern data on the background pattern selected 
by said design setting means, the first background pat- 
tern data having a predetermined area, second data 

20 producing means for producing design data by generat- 
ing second background pattern data by a logical multi- 
ply of said first background pattern data and said mask 
data of the ornament frame and arranging the second 
background pattern data within second frame data 

25 specified by said ornament frame data and the first 
frame data, character data arrangement means for 
arranging character data input by means of said input 
means in the design data, and printing means for print- 
ing said design data and character data. 

30 In the printing apparatus constructed as above, 
when a setting is made by the design setting means to 
add a frame around the characters input by the input 
means and also a background pattern on the back of 
the characters within the frame, the printing means can 

35 print a text of the characters surrounded by the frame 
and the background pattern in only the entire area of the 
inside of the frame. To produce such a printout text first, 
the second data producing means produces design 
data that a background pattern is added to only the 

40 frame and the entire area within the frame. Specifically, 
when the formation of the frame surrounding the char- 
acters and the background pattern on the back of the 
characters is set by means of the design means, the 
first data producing means produces the first back- 

45 ground pattern data having a predetermined area and 
the first frame data based on the characters and frames 
set by the design means. Mask data of the ornament 
frame corresponding to both side portions of the frame, 
read from the memory means, is logically multiplied with 

so the first background pattern data based on the charac- 
ters set by the design means to delete the part of the 
first background pattern data positioned outside the 
ornament frame. By arranging the second background 
pattern data with respect to the second frame data to 

55 form the design data. To the contrary, the second frame 
data may be arranged with respect to the second back- 
ground pattern data. Next, the character data are 
arranged within in the second frame data in the design 
data by means of the character arrangement means, 
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after that the design data are printed by the printing 
means. In this way, when a background pattern is 
selected to be added inside the frame, the background 
pattern can be generated in the entire area of the frame, 
so that the appearance of the printed text can be 
improved. 

In another aspect of the present invention, there is 
provided a printing apparatus comprising input means 
for inputting various characters, design setting means 
for selecting a design pattern including a frame to be 
added around said characters and a background pat- 
tern to be added on a background of said characters 
thereby to emphasize the characters, first memory 
means for storing ornament frame data of ornament 
frames to be arranged in both sides of said frame, and 
mask data of the ornament frame, second memory 
means for storing position data which specifies an area 
in which said frame and background pattern are to be 
formed, data changing means for changing the position 
data of the background pattern stored in the second 
memory means so that a background pattern is 
extended by a length of the ornament frame in both 
sides of the background pattern when said design pat- 
tern is a background pattern, first data producing means 
for producing first frame data of the frame selected by 
said design setting means, and first background pattern 
data of the background pattern selected by said design 
setting means, based on the forming area specified by 
the position data stored in the second memory means, 
second data producing means for producing design 
data by generating second background pattern data by 
a logical multiply of said first background pattern data 
and said mask data of the ornament frame and arrang- 
ing the second background pattern data within the sec- 
ond frame data specified by said ornament frame data 
and the first frame data, character data arrangement 
means for arranging character data input by means of 
said input means into the design data, and printing 
means for printing said design data and character data. 

In the printing apparatus constructed above, when 
a selection is made to add a design pattern including a 
frame and a bacl^jround pattern to the characters input 
by means of the input means, where the design pattern 
is a background pattern, the position data of the back- 
ground pattern stored in the second memory means in 
response to a length of the ornament frame in both 
sides of the background pattern. After that, the first 
frame data is produced by the first data producing 
means based on the forming area specified by the posi- 
tion data stored in the second memory means, and also 
the first background pattern data is produced by the first 
data producing means based on the position data 
changed by the data changing means. By the second 
data producing means, a logical multiply (AND) of the 
first background pattern data and the mask data of the 
ornament frame stored in the first memory means is cal- 
culated to generate the second background pattern 
data, and the second background pattern data is 
arranged in the second frame data specified by the 



ornament frame data store in the first memory means 
and the first frame data, thus generating the design 
data. After the design data is generated in the above 
way, the character data input by the input means is 
5 arranged in the design data by means of the character 
data arrangement mends. Then, the design data and 
the character data are printed by means of the printing 
means. 

According to the above printing apparatus, when a 
io selection is made to add a background pattern inside a 
frame, the background pattern can be put on only the 
entire area within the frame. This makes it possible to 
obtain a printout text excellent in appearance. 

J5 BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo- 
rated in and constitute a part of this specification illus- 
trate an embodiment of the invention and. together with 
20 the description, serve to explain the objects, advan- 
tages and principles of the invention. 
In the drawings, 

Fig. 1 is a view showing a text printed when a set- 
25 ting is made to add a background pattern to charac- 
ters with a frame surrounding it in an embodiment 
of a tape printing apparatus according to the 
present invention; 

Rg. 2 is a view of an example of ornament frames; 
30 Rg. 3 is a view of an example of mask data; 

Rgs. 4 and 4(A) are a flow chart and a table for 
explaining a main process of the tape printing appa- 
ratus; 

Rgs. 5 and 5(A) are a flow chart and a table for 
35 explaining a process for setting an area in the tape 
printing apparatus; 

Rgs. 6 and 6(A) are a flow chart and a table for 
explaining a process for changing a format within 
the area in the tape printing apparatus; 
40 Rgs. 7 and 7(A) are a flow chart and a table for 
explaining a process for setting a format in the tape 
printing apparatus; 

Rgs. 8 and 8(A) are a flow chart and a table for 
explaining a printing process in the tape printing 

45 apparatus; 

Rgs. 9 and 9(A) are a flow chart and a table for 
explaining a process for generating arrangement 
information in the tape printing apparatus; 
Rgs. 10 and 10(A) are a flow chart and a table for 

so explaining a process for displayi ng a printout image 
in the tape printing apparatus; 
Fig. 11 is a view of an example of a reversal image 
displayed in a liquid crystal display in the area set- 
ting process in the tape printing apparatus; 

55 Fig. 12 is a view of an example of a format setting 
display shown on the liquid crystal display in the are 
setting process in the tape printing apparatus; 
Rg. 13 is a view for explaining a data structure in a 
text memory; 
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Fig. 14 is a view for explaining a data structure of 
character arrangement information in a character 
arrangement information memory area; 
Fig. 15 is a view for explaining a data structure of 
design pattern arrangement information in a design s 
pattern arrangement information memory area; 
Fig. 16 is a view showing an image of a printing 
buffer when a background pattern data are put on 
the area where a background pattern is to be 
formed in the tape printing apparatus; 
Fig. 17 is a view showing an image of a background 
pattern data stored in CGROM; 
Fig. 18 is a view showing an image of the printing 
buffer when a part of the background pattern data in 
the background pattern forming area is deleted with 
mask data in the printing process in the tape print- 
ing apparatus; 

Fig. 19 is a view showing an image of the printing 
buffer when a whole frame is formed by design data 
and lines on the background pattern data of Fig. 18; 
Fig. 20 is a view showing an image of the printing 
buffer to be printed on a printing tape by a thermal 
printing mechanism at the printing process in the 
tape printing apparatus; 

Fig. 21 is a schematic plane view of the tape print- 
ing apparatus; 

Fig. 22 is a block diagram for explaining a system of 
the tape printing apparatus; 
Fig. 23 is a view of an example of characters with a 
frame surrounding them in a printing apparatus in 
the prior art; 

Fig. 24 is a view showing data area of character 
data and frame data which are logically summed 
with a background pattern data in forming a back- 
ground pattern with the characters surrounded by 
the frame in the printing apparatus in the prior art; 
Fig. 25 is a view of an example of a printed text 
when the formation of the background pattern with 
the characters surrounded by the frame is set in the 
printing apparatus in the prior art; and 
Fig. 27 is a view of another example of a printed text 
when the formation of the background pattern with 
the characters surrounded by the frame is set in the 
printing apparatus in the prior art. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A detailed description of one preferred embodiment 
of a printing apparatus embodying the present invention 
will now be given referring to the accompanying draw- 
ings. 

A tape printing apparatus 1 shown in Fig. 21 in the 
embodiment according to present invention can print on 
a printing tape characters, for example. "CANDY" with a 
frame 60 as shown in Fig. 1 and a background pattern 
62 in the entire area within the frame 60 when selected 
is the formation of a background pattern on the back of 
the characters. In particular, it can form the background 



pattern 62 in the entire area within the frame 60 even if 
the shape of the frame 60 is not only a simple shape 
such as a quadrilateral frame 100 shown in Fig. 23 but 
also a complex shape by adding ornament frames 61 at 
both ends of an ellipse frame as shown in Fig. 1 . 

The structure of the tape printing apparatus 1 will 
schematically be described with reference to Fig. 21. 
The tape printing apparatus 1 comprises a body frame 
2, a keyboard 3 which is an input means and is arranged 
at a front portion (a lower portion in the drawing) of the 
body frame 2, and a liquid crystal display 4 for display- 
ing character images such as letters, numerals, etc. 
input with the keyboard 3. disposed at an upper right 
side of the keyboard 3 in the drawing. 

The keyboard 3 is provided with various keys 
needed for operating the tape printing apparatus 1. 
which will be mentioned later. For example, the keys 
include a character key 5 for inputting desired charac- 
ters such as letters, numerals, etc., an area designating 
key 6 for designating the area where a background pat- 
tern is to be formed (called a background pattern form- 
ing area hereinafter), a format setting key 7 for selecting 
the type of frames and other formats, a print key 8 for 
conducting a printing operation, right and left keys 9 for 
shifting a cursor displayed on the liquid crystal display 4 
in a right and left directions thereon, a return key 10 for 
instructing various processing operations, a ruled line 
key 1 1 for selecting the type of background pattern and 
the like, a size key 12 for selecting the size of charac- 
ters, a font key 13 for selecting the font of characters, for 
example, a Ming-cho type and a bold-laced type or the 
like, a style key 14 for selecting a printing style of the 
characters, for example, an outline style, a stereo style, 
etc., a cancel key 15 for cancelling the practice of vari- 
ous processing operations, and an up and down keys 
16 for shifting the cursor displayed on the liquid crystal 
display 4. Other keys needed in the tape printing appa- 
ratus 1 are also provided. 

Control system of the tape printing apparatus i will 
be described referring to a block diagram of Fig. 22. As 
shown in Fig. 22, this control system comprises a CPU 
20 for controlling the operation of the tape printing appa- 
ratus 1, a CGROM 21, a ROM 22, a RAM 30, and an 
input and output (I/O) interface 23 and so on, which are 
connected to the CPU 20 via a bus 24. The CGROM 21 
functioning as a memory means stores dot pattern for 
characters such as letters, numerals, etc., dot pattern 
data for printing, background pattern data for various 
background patterns, ornament frame data for various 
ornament frames, mask data for such the ornament 
frames, and the like. Regarding the ornament frames 61 
shown in Fig. 1 , for example, the CGROM 21 stores a 
couple of ornament frame data 61 D shown in Fig. 2 and 
mask data 61 M shown in Fig. 3. 

The ROM 22 contains various programs for a main 
process mentioned later in Fig. 4, an area setting proc- 
ess in Fig. 5, a format within the area changing process 
in Fig. 6, a format setting process in Fig. 7, a printing 
process in Fig. 8, an arrangement information generat- 
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ing process in Fig. 9, an image display process in Fig. 
10, and other programs needed for controlling the tape 
printing apparatus 1. The RAM 30 is a memory area 
used for the CPU 20 in carrying out the various pro- 
grams, which contains various memories such as a text 
memory 31, a text pointer memory area 32, a printing 
buffer 33, a displaying buffer 34, a character arrange- 
ment information memory area 35, a design pattern 
arrangement information memory area 36, and a mem- 
ory area 37 for other information. 

The text memory 31 stores code data for format 
information of a text and for characters input from the 
keyboard 3. If the characters "CANDY" are input with 
the character keys 5 on the keyboard 3. for example, the 
text memory 31 stores the whole format 31 A which is 
format information on the whole text, a partial format 
which is format information on a part of the text which 
corresponds to "CANDY* in this embodiment, and each 
code data 31 C for the characters "CANDY" as shown in 
Fig. 13. In particular, the whole format 31 A includes the 
information on the frame to be added to the entire text 
(called a whole frame hereinafter). The partial format 
31 B includes the information on a background pattern 
and an underline and the like which are to be put on a 
part of the text. The text pointer memory area 32 stores 
a pointer to indicate the whole format 31A, the partial 
format 31 B. and each code data 31 C in order. This 
pointer will hereinafter be called a text pointer TP. 

The printing buffer 33 stores data which are read 
out from the CGROM 21 based on the code data stored 
in the text memory 31 and transferred to the printing 
buffer 33. A thermal head 26 performs dot printing in 
accordance with the data stored in the printing buffer 
33. The displaying buffer 34 stores the data that are 
read out from the CGROM 21 based on the code data 
stored in the text memory 31 and transferred to the dis- 
playing buffer 34. The liquid crystal display 4 displays in 
accordance with the data stored in the displaying buffer 
34. 

The character arrangement information memory 
area 35 is a memory for storing the information on the 
character arrangement produced in an arrangement 
information producing process which will be described 
refening to Fig. 9. Here, the character arrangement 
information is explained with reference to Fig. 14. The 
character arrangement information 40 is constructed of 
code data 41 for each character, X-position data 42 and 
Y-position data 43 which specify the position of each 
character, character width data 44 for the width of each 
character, and format information 45 which is the infor- 
mation on each character, and the like. Using Fig. 24 
mentioned above in the prior art, for example, the posi- 
tion indicated by the X- and Y-position data 42 and 43 
represents a left lower end point of the data area 101 in 
Fig. 24. Similarly, the character width data 44 repre- 
sents the lateral width of the data area 101. Here, Fig. 
1 4 shows the construction of the character arrangement 
information 40 in the case that the characters "CANDY" 
are input with the character keys 5 of the keyboard 3. 



The numerals applied in a line in a left side of the char- 
acter arrangement information 40 are address numbers 
46. 

The design pattern arrangement information mem- 

5 ory area 36 is a memory for storing the arrangement 
information concerning a design pattern including frame 
and background pattern and the like, generated at the 
arrangement information generating process which will 
be described later and is shown in Fig. 9. Here, the 

io design pattern arrangement information is explained 
with reference to Fig. 15. The design pattern arrange- 
ment information 50 is constructed of an X1 position 
data 51, an X2 position data 52, a Y1 position data 53, 
a Y2 position data 54 each for specifying the position of 

is a frame, a background pattern, and an underline and 
the like, and format information 55 which is the informa- 
tion data concerning the frame, the background pattern, 
the underline and others. The design pattern arrange- 
ment information 50 in Fig. 15 shows a case where the 

20 formation of the frame 60 with the ornament frames 61 
and the background pattern 62 is set using various keys 
of the keyboard 3, two diagonal points in the back- 
ground pattern forming area of the background pattern 
62, determined by the X1, X2, Y1, and Y2 position 

25 (coordinate) data 51 . 52. 53. and 54 specify the position ». 
of the background pattern forming area of the back- 
ground pattern 62. At this time, the left lower end point 
of the data area 101 (see Fig. 24) for the left ornament 
frame 61 is specified by the X1 and Y1 position data 51 

30 and 53, and the right upper end point of the data area 
101 for the right ornament frame 61 is specified by the 
X2 and Y2 position data 52 and 54, thereby to specify 
the position of the frame 60 provided with the ornament 
frames 61. 

35 In the present embodiment, in the arrangement 
information generating process mentioned later in Fig. 
9, the information on a background pattern is arranged 
at an upper (earlier) step than the information on a 
frame and an underline. A group of data at the upper 

40 step of the design pattern arrangement information 50 
in Fig. 15 is the information on the background pattern 
62 and another group of data at the lower step is the 
information on the frame 60 with the ornament frames 
61 . As no underline and the like is set in Fig. 1 , there is 

45 no information on an underline and the like in the design 
pattern arrangement information 50 in Fig. 15. The 
numerals applied in a line in a left side of the design pat- 
tern arrangement information 50 are address numbers 
56. 

so At this time, returning to Fig. 22 to continue the 
explanation of the construction of the tape printing 
apparatus 1, to the I/O interlace 23 are connected the 
keyboard 3. a display controller 25, and a thermal print- 
ing mechanism PM and the like. When characters and 

55 others are input with the character keys 5 on the key- 
board 3, with the display controller 25. the dot pattern 
corresponding to the input characters is displayed on 
the liquid crystal display 4 after the print image display- 
ing process shown in Fig. 10 mentioned later. Thether- 
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mal printing mechanism PM drives the thermal head 26 
via a driving circuit 27 based on the printing process 
and the tike in Fig. 8. mentioned later, to print the data < 
stored in the printing buffer 33 and. synchronously, 
drives a tape feeding motor 28 via a driving circuit 29 to 5 
control the leeding ol the printing tape. 

Next, the operation of the tape printing apparatus 1 
constructed as above will be explained with reference to 
Fig. 4 through Fig. 20. Fig. 4 is a flow chart of a main 
process in the tape printing apparatus 1 , wherein com- 
prised are an area setting process functioning as design 
means and a format setting process, and other proc- 
esses. At first, an initialization process is conducted on 
the whole data of the tape printing apparatus 1 in a step 
31. In a step S2, next, conducted is a printout image 
displaying process shown in Fig. 10, for displaying the 
image to be printed on the printing tape on the liquid 
crystal display 4 P the detail of which will be mentioned 
later referring to Fig. 10. 

It is determined in a step S3 whether any key on the 
keyboard 3 has been input. When it is determined that 
any key has been input (S3: Yes), the program is 
advanced to a step S4. On the other hand, when no key 
input is detected (S3: No), the program returns to the 
step S3 and the determination is repeated until the input 
from any key is detected, in the step S4, a determina- 
tion is conducted as to whether the area designating 
key 6 has been input. 

When the input from the area designating key 6 is 
detected (S4: Yes), the flow advances to a step S5 for 
the area designating process to designate the back- 
ground pattern forming area. This step S5 is explained 
hereinafter with reference to Fig. 5. In a step S20, first, 
an area start point and an area end point of the back- 
ground pattern forming area are determined by the cur- 
rent position of the cursor displayed on the display 4, 
then it is stored in the partial format 31 B of the text 
memory 31. Then, a print image displaying process 
similar to the step S2 of the main process in Fig. 4 is 
conducted in a step S21. In the following step S22 a 
reversal process is applied to the background pattern 
forming area from the start point to the end point, and 
the thus reversed image is displayed on the display 4. 
For example, if the cursor is positioned on the character 
"C" of the characters "CANDY" input with the character 
keys 5 in the area designating process, those charac- 
ters "CANDY" with the image "C" reversed as shown in 
Fig. 11 are displayed on the liquid crystal display 4. 

In a step S 23, it is determined if there is a key input 
from any key on the keyboard 3. When a key input is 
detected (S23: Yes), the program is advanced to the fol- 
lowing step S24. When no key input is detected (S23: 
No), on the other hand, the flow returns to the step S23 
and the determination is repeated until a key input from 
any key on the keyboard 3 is detected. 

In a step S24. a decision is made whether any of 
the right and left keys 9 on the keyboard 3 has been 
input. When the input from the right and left keys 9 is 
detected (S24: Yes), in a step S25, the area start point 



and the area end point are changed in accordance with 
the cursor shifted with the key 9 and the data of the thus 
changed area start and end points are stored in the par- 
tial format 31B, setting the background pattern forming 
area, the flow advances to a step S26. When no input 
from the right and left keys 9 is detected (S24: No), the 
flow directly advances to a step S26. In the step 26, it is 
checked if the return key 1 0 on the keyboard 3 has been 
input. When it is determined that the return key 10 has 
been input (S26: Yes), the flow advances to a step S 6 
of the main process in Fig. 4; however, when it is deter- 
mined that the return key 10 has not been input (S26: 
No), the flow returns to the step S21 to repeat the oper- 
ation of the step S21 and the following steps. 

In the step S26, a decision is made that the return 
key 10 has been input (S26: Yes), as mentioned above, 
the process for changing the format within the area is 
conducted in the step S6 in Fig. 4. This process func- 
tions as designing means for setting various format (for 
instance, the types of background patterns, sizes, fonts, 
styles and so on) regarding the text within the back- 
ground pattern forming area and storing the data 
thereof in the partial format 31 B of the text memory 31 , 
the detail of which will be described hereinafter referring 
to Fig. 6 and Fig. 6(A). 

In a step S30. the data stored in the text memory 31 
is copied into the memory area 37 and others of the 
RAM 30. In a step S31, a similar print image displaying 
process to the step S2 of the main process in Fig. 4 is 
conducted. In the following step S32, as well as in the 
step S22 in Fig. 5, the reversal process is applied to the 
background pattern forming area defined between the 
area start point and the area end point and the thus 
reversed images are displayed on the liquid crystal dis- 
play 4. A determination is conducted in a step S33 as to 
whether any key on the keyboard 3 have been input or 
not. When the input from any key is delected (S33: Yes), 
the flow advances to a step S34; however, when no 
input from any key is detected (S33: No), it returns to 
the step S31 and the operation from S31 to S33 is 
repeated. 

In the step S34, it is determined whether the ruled 
line key 1 1 on the keyboard 3 has been input. When a 
key input from the ruled line key 11 is detected (S34; 
Yes), then in a step S35, the type of background pattern 
and frame within the background pattern forming area 
are changed and the data thereof are stored in the par- 
tial format 31 B of the text memory 31. and a step S36 
follows. When no key input from the ruled line key 1 1 is 
detected (S35. No), the flow directly advances to the 
step S36 without conducting any operation. 

In the step S36, a decision is made as to whether 
the size key 12 on the keyboard 3 has been input. When 
the key input from the size key 12 is detected (S36: 
Yes), the size of characters existing within the back- 
ground pattern forming area is changed and the 
changed size data are stored in the partial format 31 B of 
the text memory 31, and the flow advances to a step 
S38. To the contrary, when no key input from the size 
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key 12 is delected (S36: No), the flow directly advances 
to a step S38 as no operation is made. 

In the step S38, it is determined whether the font 
key 13 on the keyboard 3 has been input. When the key 
input from the font key 13 is detected (S38: Yes), the s 
font of characters existing within the background pattern 
forming area is changed and the changed font data are 
stored in the partial format 31 B of the text memory 31, 
and the flow advances to a step S40. When no key input 
from the font key 1 3 is detected (S38: No), on the other w 
hand, the flow directly advances to the step S40. 

In the step S40, a determination is conducted as to 
whether the styte key 14 on the keyboard 3 has been 
input. When the input from the styte key 14 is detected 
(S40: Yes), the flow advances to a step S40 where the is 
style of characters existing within the background pat- 
tern forming area is changed and the thus changed 
style data are stored in the partial format 31 B of the text 
memory 30 and then advances to a step S42. When the 
input from the style key 1 4 is not detected (S40 : No) , the 20 
flow directly advances to the step S42. 

In the step 42, a determination is made as to 
whether the cancel key 15 on the keyboard 3 has been 
input. When H is detected that the cancel key 15 has 
been input (S42: Yes), the flow advances to a step S43 2$ 
where the data copied into the memory area 37 and oth- 
ers of the RAM 30 in the step S30 is regenerated in the 
text memory 31 and then advances to a step S2 of the 
main process in Fig. 4. When it is determined that the 
cancel key 15 has not been input (S42: No), the flow 30 
directly advances to a step S44. 

Next, in the step S44, it is detected whether the 
return key 10 on the keyboard 3 has been input. When 
the input from the return key 10 is detected (S44: Yes), 
the flow returns to the step S2 of the main process in 35 
Fig, 4; however, when no key input is detected (S44: 
No), it returns to the step S31 to repeat the operation of 
S31 and the following steps thereto. 

Here, returning to the step S4 of the main process 
in Fig. 4, the explanation of the main process is 40 
described. When no key input from the area designating 
key 6 is detected (S4: No), the flow advances to a step 

57 where a determination is conducted as to whether 
the format setting key 7 on the keyboard 3 has been 
input. When it is determined that the format setting key 45 
7 has been input (S7: Yes), the flow advances to a step 

58 where various format of the entire text, for example, 
the type of whole frame, the horizontal or vertical 
arrangement of characters and so on. are selected and 
stored in the whole format 31 A of the text memory 31. so 
This step S8 is explained hereinafter with reference to 
Fig. 7. 

First, a format setting display shown in Fig. 12 is 
displayed on the liquid crystal display 4 in a step S50. In 
this format setting display in Fig. 12, indicated is a part ss 
of the current format data stored in the whole format 
31 A of the text memory 30. As mentioned above, an 
item "WHOLE FRAME" in Fig. 12 means a frame 
entirely sunounding a text, such as the frame 60 shown 



in Fig. 1 and the frame 100 shown in Fig. 23. Other 
items "HORIZONTAL POSITION", "VERTICAL POSI- 
TION" and "VERTICAL PRINTING" are related to the 
arrangement of characters such as letters. 

In a step S51. it is detected if any key on the key- 
board 3 has been input. When a key input is detected 
(S51 : Yes), the flow advances to a step S52. When no 
key input is detected (S51: No), to the contrary, the flow 
returns to the step S51 to repeat such the determination 
until it is detected that any key on the keyboard 3 has 
been input. 

Next, in a step S52, it is determined whether any of 
the right and left keys 9 on the keyboard 3 has been 
input. When the input from the right and left keys 9 is 
delected (S52: Yes), the cursor is shifted in accordance 
with the key input from the right and left keys 9 in a right 
and left direction on the liquid crystal display 4 and then 
the flow advances to a step S54. For example, on the 
format setting display in Fig. 1 2, an input of a right key 9 
shifts the cursor rightward, i.e., from the position of 
"SQUARE FRAME* to that of "LEFT-JUSTIFY", then 
displaying "LEFT-JUSTIFY" in a reversed image. When 
no key input is detected (S52: No), theflow advances to 
a step S54 without carrying out any practice. 

In a step S54, it is checked if any of the up and 
down keys 16 on the keyboard 3 has been input. When 
the input from any of the keys 16 is detected (S54: Yes), 
the format displayed in a reversed image on the liquid 
crystal display 4 is changed to a designated format and 
the changed format data are stored in the whole format 
31 A of the text memory 31 . After that, the flow advances 
to a step S56. 

With the format setting display shown in Fig. 12 on 
the display 4, for example, when a down key 16 is input, 
the cursor shifted downward indicates "ROUND 
FRAME" instead of "SQUARE FRAME", the frame data 
of "ROUND FRAME" are stored as a whole frame in the 
whole format 31 A of the text memory 31. When the 
down key 1 6 is further input, the cursor is further shifted 
downward to indicate "CANDY" instead of "ROUND 
FRAME" and the frame data of "CANDY" are stored as 
a whole frame in the whole format 31 A. When the down 
key 16 is furthermore input, the cursor indicates "RIB- 
BON" and it is stored as a whole frame in the whole for- 
mat 31 A of the text memory 31. In this way, the input of 
the down key 1 6 allows the cursor to indicate the type of 
the frame; SQUARE FRAME, ROUND FRAME, 
CANDY, RIBBON in order and the whole format 31 A of 
the text memory 30 to change in sequence and store 
the frame data. 

The frame 100 shown in Fig. 23 and other figures 
corresponds to "SQUARE FRAME" and the frame 60 
shown in Fig. 1 corresponds to "CANDY", respectively 
The items provided below each format in the format set- 
ting display in Fig. 12. for instance, "LEFT-JUSTIFY". 
"LOWER-JUSTIFY", "NO" in vertical printing, etc., can 
be selected and displayed in accordance with input of 
the up and down keys 1 6. 

If it is determined that there is no input from the up 
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and down keys 16 (S54: No), the flow advances a step 
S56 where a check is made if the return key 10 has 
been input. When it is checked that the return key 10 
has been input (S56: Yes), the flow returns to the step 
S2 of the main process in Fig. 4. When It is checked that $ 
the return key 10 has not been input (S56: No), the flow 
returns to the step S51 to repeat the operation from the 
step S51 to the step S56. 

Next, the explanation is continued returning to the 
step S7 of the main process in Fig. 4. When no input 10 
from the format setting key 7 is detected (S7: No), the 
flow advances to a step S9. In the step $9, a determina- 
tion is conducted as to whether the print key 9 has been 
input. When the input of the key 9 is determined (S9: 
Yes), the flow advances to a step Si 0 where a printing is 
process is carried out. This printing process in the step 

510 functions as a data producing means for producing 
design data in the printing buffer 33 and a character 
data arrangement means for arranging character data 
into the design data in the printing buffer 33 . In the print- 20 
ing process, the design data can be printed on a printing 
tape by means of the thermal printing mechanism PM. 

Arrangement information producing process in a 
step $60 shown in Fig. 8, which is first conducted in the 
printing process of the step S10, will be explained here- 
inafter with reference to Fig. 9. The arrangement infor- 
mation producing process in the step S60 means the 
process for producing the character arrangement infor- 
mation 40 shown in Fig. 14 and the design pattern 
arrangement information 50 shown in Fig. 15, in the 
printing buffer 33. 

The following description is made on the supposi- 
tion that, in order to print a text as shown in Fig. 1 , the 
characters "CANDY" has already been input in the step 

51 1 of the main process in Fig. 4, which will be men- 
tioned later, the background pattern forming area has 
already been set on the area of the characters "CANDY" 
in the step S25 in Fig. 5, the type of background pattern 
has been set to the background pattern 62 in the step 
S35 in Fig. 6, and the type of whole frame surrounding 
the characters "CANDY" has been set to "CANDY" 
which corresponds to the frame 60 with the ornament 
frames 61 shown in Fig. 1 in the step S55 in Fig. 7, and 
no underline is set. This set format is called The set 
condition of Fig. 1" hereinafter. 

At first, the character arrangement information 40 in 
Fig. 14 is produced based on the content stored in the 
text memory 31 in a step S80 and is stored in a charac- 
ter arrangement information memory area 35. In a step 
S81, the design pattern anangement information 50 is 
produced based on the character arrangement informa- 
tion 40 and is stored in a design pattern information 
memory area 36. In the design pattern arrangement 
information 50 produced in the step S81 under the set 
condition of Fig. 1, two points positioned diagonally in 
the background pattern forming area of the background 
pattern 62, determined by the XI -position data 51, X2- 
posrtion data 52, Yl -position data 53, and Y2-position 
data 54, are a left lower end point in the data area 101 



of "C" of the characters "CANDY" (see Fig. 24) and a 
right upper end point in the data area 101 of "Y" of the 
same (see Fig. 24). As a result the background pattern 
forming area is set on a combination of all data area 1 01 
of the characters "CANDY". 

In a step S82, the text pointer TP is set at a start of 
the text memory 31 . In a step S83. it is determined if the 
text pointer TP is the end value (EOT) of the text mem- 
ory 31. If it is determined that the text pointer TP is not 
equal to the end value (EOT) (S83: Yes), when this text 
pointer TP indicates the partial format 31 B of the text 
memory 31 (S84: Yes) and the information on a back- 
ground pattern and a frame is stored in the partial for- 
mat 31 B (S85: Yes), then the partial format 31B is 
copied into the memory area 37 and others of the RAM 
30 in a step S87. 

In a step S88. by scanning the text pointer TP up to 
the end value (EOT) of the text memory 31 , the content 
of the text memory 31 is read out and also the character 
arrangement information 40 produced in the step S80 is 
read out to calculate the X1 -position data 51 , X2-posi- 
tion data 52, Y1 -position data 53, and Y2 -position data 
54 of the design pattern arrangement information 50, 
whereby to specify the position of the background pat- 
tern, the frame and others Here, no underline is pro- 
duced because there is no setting of underline in the set 
condition of Fig. 1. 

In a step S89, the partial format 31 B of the text 
memory 31 copied into the memory area 37 and others 
of the RAM 30 is read out and determined as to whether 
the information on a background pattern is stored in the 
partial format 31 B. If it is determined that the informa- 
tion on a background pattern is stored in the partial for- 
mat 31 B (S90: Yes), the flow advances to a step S91 
where a frame extending means operates. In the step 
S91, the area for the ornament frames is added to the 
background pattern forming area specified in the step 
SS0. After that, the flow advances to a step S92. 

Specifically, in the set condition of Fig. 1, as to the 
two points positioned diagonally in the background pat- 
tern forming area, the lateral width of one ornament 
frame 61 is deducted from the X1 -position data 51 
which is the left lower end point of the data area 101 of 
"C" of the characters "CANDY" (see Fig. 24) and the lat- 
eral width of another ornament frame 61 is added to the 
X2-position data 52 which is the right upper end point of 
the data area 101 of "Y" of the same characters. When 
no information on a background pattern is stored in the 
partial format 31 B (S90: No), the flow advances to the 
step S92 where the design pattern arrangement infor- 
mation 50 is changed based on the information pro- 
duced in the steps S88 and S91 . 

On the other hand, if it is determined that the text 
pointer is not equal to the end value (EOT) of the text 
memory 31 (S83: Yes), when which the text pointer TP 
indicates is not the partial format 31 B (S84: No) or no 
information on a background pattern and so on is stored 
in the partial format 31 B (S85: No), the flow advances to 
a step S86 where the text pointer TP proceeds by one 
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letter (one information) of the text memory 31, after that 
the flow returns to the step S83. 

If it is determined that the text pointer TP is equal to 
the end value (EOT) of the text memory 31 (S83: No), 
the flow advances to a step S93 where the information 
on the background pattern is sorted above (before) the 
information on a frame and an underline in the design 
pattern arrangement information 50 and to a step $61 
of the printing process in Fig. 8. Namely, in the set con- 
dition of Fig. 1, a group of data in an upper step in the 
design pattern arrangement information 50 shown in 
Fig. 1 5 relates to the information on the background pat- 
tern 62, the lower group of data (in a lower step) relates 
to the information on the frame 60. As no underline is 
set in the condition, the information on an underline 
does not be produced. 

The printing process will be described hereinafter 
referring to Fig. 8. First, the above mentioned process 
for producing the arrangement information is carried out 
in the step S60. After that, design pattern parameters 
FSP, FEP, FC are ensured in the memory area 37 and 
others of the RAM 30, to allow the design pattern 
parameter FSP to store the start address number 56 of 
the design pattern arrangement information 50. the 
design pattern parameter FEP to store the end address 
number 56 of the same, and the design pattern param- 
eter FC to store a value "0". In a step S62. the group of 
data of the design pattern arrangement information 50 
at the address number 56 indicated by the expression : 
FSP + (FCxlO) is read. The value "10" to be multiplied 
to the design pattern parameter FC corresponds to the 
moving amount of an address of one step in the design 
pattern arrangement information 50. 

In a step 63, a decision is made if the group of data 
of the design pattern arrangement information 50 read 
in the step S62 is the information on a background pat- 
tern. When it is detected that the data group read in the 
step S62 is the information on a background pattern 
(S63: Yes), the flow advances to a step S64, where the 
background pattern data stored in the CGROM 21 are 
put on the printing buffer 33 based on the position of the 
background pattern forming area specified by the group 
of data of the design pattern arrangement information 
50. After that, the flow advances to a step S65. 

When it is detected that the group of data read in 
the step S62 is not the information on a background pat- 
tern (S63: No), the flow advances to a step S67 where it 
is determined as to whether the group of data of the 
design pattern arrangement information 50 read in the 
step S62 is the information on an ornament frame. 
When the group of data read out in the step S62 is the 
information on an ornament frame (S67: Yes), the logi- 
cal multiply (AND) operation is conducted on the mask 
data stored in the CGROM 21 and the background pat- 
tern data of the printing buffer 33 based on the position 
of the ornament frame specified by the data group of the 
design pattern arrangement information 50 to delete a 
part of the background pattern data put on the printing 
buffer 33. In a step S69, the design data stored in the 



CGROM 21 are stored in the printing buffer 33 based on 
the position of the ornament frame specified by the data 
group of the design pattern arrangement information 50 
and a whole frame is produced by connecting the 

5 design data by ruled lines (parallel lines). The flow then 
advances to a step S65. 

When it is decided that the group of data of the 
design pattern arrangement information is not the infor- 
mation on an ornament frame (S67: No), the flow 

10 advances to a step S70 where the image data of ruled 
lines are drawn on the designated position in the print- 
ing buffer 33 based on the group of data of the design 
pattern arrangement information 50. After the comple- 
tion of any of the above steps S64, S69. and S70, the 

15 flow advances to a step S65. then the value "1 " is added 
to the design pattern parameter FC. In a step S66, it is 
determined whether the value of the expression : FSP + 
(FCxlO) is equal to the value of the design pattern 
parameter. If it is determined that the value of the 

20 expression : FSP + (FCxlO) is not equal to the value of 
the design pattern parameter FEP (S66: No), the flow 
returns to the step S62 to repeat the operation from the 
step S62 and the following steps. 

If it is determined that the value of the expression : 

25 FSP + (FCxlO) is equal to the value of the design pat- 
tern parameter FEP (S66: Yes), the flow advances to a 
step S71 where character parameters CSP. CEP and 
CC are ensured in the memory area 37 and others of 
the RAM 30, storing the start address number 46 of the 

30 character arrangement information 40 in the character 
parameter CEP. the end address number 46 of the char- 
acter arrangement information 40 in the character 
parameter CEP, and the value "0" in the character 
parameter CC, respectively. In a step S72, read is a 

35 group of data of the character arrangement information 
40 at the address number 46 indicated by the expres- 
sion: CSP + (CCx10). The value "10" multiplied to the 
character parameter CC corresponds to the moving 
amount of an address of one step of the character 

40 arrangement information 40 in Fig. 14. 

In a step S73, the dot pattern for printing stored in 
the CGROM 21 is stored in the printing buffer 33 based 
on the characters and the position both specified by the 
data group of the character arrangement information 

45 40. After that, the flow advances to a step S74 where 
the value "1 " is added to the character parameter CC. In 
a step S75. a determination is conducted as to whether 
the value of the expression: CSP + (CCx10) is the value 
of the character parameter CEP. When the value of the 

so expression: 

CSP + (CCxlO) is not the value of the character param- 
eter CEP (S75: No), the flow returns to the step S71 to 
repeat the operation from the step S72 and the following 
steps. When the value of the expression: CSP + 

55 (CCx10) is the value of the character parameter CEP 
(S75: Yes), the flow advances to a step S76 where the 
content stored in the printing buffer 33 is printed on a 
printing tape by means of the thermal printing mecha- 
nism. The process returns to the step S2 for a print 
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image process of the main process in Fig. 4. 

Next, the operation for the printing process under 
the set condition of Fig. 1 will be explained with refer- 
ence to Fig. 16 through Fig. 20. Figs. 16, 18. 19, and 20 
are views of images in the printing buffer 33 during the 
printing process. Fig. 17 is a view of an image of the 
background pattern data stored in the CGROM 21 . 

First in a step S60, the arrangement information 
producing process is conducted with respect to the set 
condition ol Fig. 1 to produce the character arrange- 
ment information 40 shown in Fig. 14 and the design 
pattern arrangement information 50 shown in Fig. 15. 
Next, in a step S61, the value "0" of the start address 
number 56 of the design pattern arrangement informa- 
tion 50 is stored in the design pattern parameter FSP, 
the value "20- of the end address number 56 of the 
design pattern arrangement information 50 is stored in 
the design pattern parameter FEP, and the value "0" is 
stored in the design pattern parameter FC. 

In a step S62, the group of data of the design pat- 
tern arrangement information 50 at the address number 
56 indicated by "0" of the expression: FSP + (FCx10) is 
read. Thus read group of data of the design pattern 
arrangement information 50 is the group of data in the 
upper step of the design pattern arrangement informa- 
tion 50 shown in Fig. 15. In the printing tape apparatus 
1 according to the present invention, the information on 
the background pattern 62 is arranged in the upper step 
of the design pattern arrangement information 50 by the 
arrangement information producing process in the step 
S93 (S63: Yes), the flow advances to a step S64. In the 
step S64, the background pattern data stored in the 
CGROM 21 is put on the printing buffer 33 based on the 
position of the background pattern forming area of the 
background pattern 62 specified by the group of data in 
the upper step of the design pattern arrangement infor- 
mation 50 as shown in Fig. 16. The size of the back- 
ground pattern data 70 stored in the CGROM 21, as 
shown in Figs. 1 6 and 1 7, is equal to that of the unit area 
69 defined by dividing the printing buffer 33 into plural 
areas each having the same size. The putting operation 
of the background pattern data 70 is made by unit areas 
69 individually. 

At this moment, the left lower end point (indicated 
by the X1 -position 51 and the Y1 -position 53) of the 
background pattern 62 data put on the printing buffer 33 
shown in Fig. 16 is the point which is shifted leftward 
from the left lower end point of the data area 101 of "C" 
of the characters 'CANDY" (see Fig. 24) by the amount 
of the lateral width of the ornament frame 61 . The right 
upper end point of the background pattern 62 is the 
point which is shifted rightward from the right upper end 
point of the data area 101 of "Y" by the lateral width of 
the ornament frame 61 . Accordingly, the whole frame 60 
with the ornament frames 61 can be arranged on the 
boundary of the background pattern 62 put on the print- 
ing buffer 33 shown in Fig. 16. 

Thereafter, in a step S65, when the value "1" is 
added to the design pattern parameter FC. the expres- 



sion: FSP + (FCx10) is equal to "lO"; however, it is dif- 
ferent from the value 20" of the design pattern 
parameter FEP, thus the flow returns to the step $62. 
In the step S62, read is a group of data of the 

5 design pattern arrangement information 50 at the 
address number 56 indicated by the "10" of the expres- 
sion: FSP + (FCxlO). Thus read data group of the 
design pattern arrangement information 50 is the group 
of data in the lower step of the design pattern arrange- 

10 ment information 50 shown in Fig. 15. In the printing 
tape apparatus 1 according to the present invention, the 
information on the frame 60 combined with the orna- 
ment frames 61 is arranged in the lower step of the 
design pattern arrangement information 50 in the step 

15 S93 for the arrangement information producing process 
in Rg. 9 (S63: No) (S67: Yes), and the flow advances to 
a step S68. 

In the step S68, a logical multiply (AND) operation 
is applied on the mask data 61 M shown in Fig. 3. stored 

20 in the CGROM 21 , with the background pattern data of 
the background pattern 62 in the printing buffer 33 
based on the position of the ornament frame 61 speci- 
fied by the group of data in the lower step of the design 
pattern arrangement information 50. thereby to delete a 

25 part of the background pattern 62 put on the printing t 
buffer 33. as shown in Fig. 18. As a result thereof, the 
boundary of the background pattern 62 coincides with 
the outline of the whole frame 60 with the ornament 
frames 61 shown in Fig. 1. 

30 In a step S69, the ornament frame data 61 D shown 
in Fig. 2 stored in the CGROM 21 are stored in the print- 
ing buffer 33 based on the positions of the ornament 
frames 61 specified by the group of data in the lower 
step of the design pattern arrangement information 50, 

35 and the whole frame 60 with the ornament frames 61 
shown in Fig. 1 is produced by connecting the end 
points of the ornament frames 61 with ruled lines (paral- 
lel lines), as shown in Fig. 19. The flow then advances 
to a step S65. In this way. the design data in which the 

40 background pattern 62 are added in the entire area 
within the whole frame 60 can be produced In the print- 
ing buffer 33. 

After that, in the step S65, when the value V is 
added to the design pattern parameter FC, the expres- 

45 sion: FSP +(FCx10) is equal to "20". As this value 
become equal to the value "20" of the design pattern 
parameter FEP (S66: Yes), the flow advances to a step 
S71 . As no underline is set in the set condition of Fig. 1 , 
the flow does not advance to a step S71 where the 

so image data of underline are drawn on the printing buffer 
33. 

In a step S71 . the value of the start address number 
46 of the character arrangement information 40 is 
stored in the character parameter CSP. the value "50" of 
55 the end address number 46 of the character arrange- 
ment information 46 is stored in the character parame- 
ter CEP, and the value "0" is stored in the character 
parameter CC, respectively. In a step S72, read is a 
group of data of the character arrangement information 
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40 at the address number 46 indicated by "0" of the 
expression: FSP + (FCx10). In a step S73, based on the 
characters and the position specified by the group of 
data of the character arrangement information 40, the 
dot pattern data for printing, stored in the CGROM 21 
are stored in the printing buffer 33. At this moment, the 
information on the character "C is included in the group 
of data of the character arrangement information 40 at 
the address number 46 which is "0" as shown in Fig. 14, 
therefore the printing dot pattern for the character "C" is 
stored in the printing buffer 33. 

In a step S74, when the value "1" is added to the 
character parameter CC, the expression: FSP + 
(FCx10) becomes "10". This is different from the value 
"50" of the character parameter CEP (S75: No), the flow 
returns to the step S72. The same operation as above is 
repeatedly conducted on the character "A* correspond- 
ing to the group of data of the character arrangement 
information 40 at the address number 46 being "10", 
Furthermore, the same operations are performed until 
the value of the character parameter CEP reaches "50", 
namely, on the character "N" corresponding to the 
address number 46 being "20", the character "D" corre- 
sponding to the address number 46 being "30". and the 
character "Y" corresponding to the address number 46 
being "40". Consequently, as shown in Fig. 20. the char- 
acters "CANDY" can be arranged on the whole frame 60 
in the entire area of which the background pattern 62 is 
provided. 

In a step S75. thereafter, it is determined that the 
value of the expression: FSP + (FC*10) is equal to the 
value "50" of the character parameter CEP (S75: Yes), 
the flow advances to a step S76, where the content 
stored in the printing buffer 33. shown in Fig. 20, is 
printed on a printing tape by means of the thermal print- 
ing mechanism. 

Here, the print image displaying process in the step 
S2 of the main process of Fig. 4 is, excepting a part 
thereof, the same as the printing process of Fig. 8. This 
print image displaying process in the step S2 is a proc- 
ess for displaying the image to be printed on a printing 
tape on the liquid crystal display 4, and will be explained 
with reference to Fig. 10. 

First, in a step S99, conducted is the arrangement 
information producing process which is the same as in 
the step S60 shown in Fig. 8. In a step S100, the char- 
acter arrangement information 40 and the design pat- 
tern arrangement information 50 produced in the 
arrangement information producing process are con- 
verted into the data for display on the liquid crystal dis- 
play 4. The following operations are the same as in the 
printing process in Fig. 8 if excepting a step S1 16 and 
exchanging the printing buffer 33 for a displaying buffer 
34. 

That is. the design pattern parameters FSP. FEP. 
and FC are ensured in the memory area 37 and the oth- 
ers of the RAM 30 in step S101 , where the start address 
number 56 of the design pattern arrangement informa- 
tion 50 is stored in the design pattern parameter FSP, 



the end address number 56 of the same is stored in the 
design pattern parameter FEP, and the value "0" is 
stored in the design pattern parameter FC, respectively. 
In a step S102. read is a group of data of the design pat- 

5 tern arrangement information 50 at the address number 
56 indicated by the expression: FSP + (FC*10). This 
value "10" which is multiplied to the design pattern 
parameter FC corresponds to the moving amount of an 
address in one step of the arrangement information 50 

10 in Fig. 15. 

In a step S103, it is determined whether the group 
of data of the design pattern arrangement information 
50, which is read out in the step S102, is the information 
on a background pattern. When it is determined that the 

15 group of data read in the step S 1 02 is the information on 
a background pattern (S103: Yes), the flow advances to 
a step S104 where the background pattern data stored 
in the CGROM 21 is put on the displaying buffer 34 
based on the position of the background pattern forming 

20 area specified by the group of data of the design pattern 
arrangement information 50. After that, the flow 
advances to a step S105. 

When it is determined that the group of data read in 
the step S102 is not the information on a background 

25 pattern (S103: No), the flow advances to a step S107, 
where it is decided whether the group of data read in the 
step S102 is the information on an ornament frame. 
When it is decided that the group of data read in the 
step S102 is the information on an ornament frame 

30 (S107: Yes), a logical multiply (AND) operation is con- 
ducted on the mask data stored in the CGROM 21 with 
the background pattern data in the displaying buffer 34 
based on the position of the ornament frames specified 
by the group of data of the design pattern arrangement 

35 information 50 in a step S108, to delete a part of the 
background pattern data put on the displaying buffer 34. 
In a step S109. thereafter, the ornament frame data 
stored in the CGROM 21 are stored in the displaying 
buffer 34 based on the position of the ornament frames 

40 specified by the group ot data of the design pattern 
arrangement information 50, and further the whole 
frame is produced by connecting the ornament frames 
with ruled lines. The flow then advances to a step S105. 
When it is decided that the group of data read in the 

45 step S1 02 is not the information on an ornament frame 
(S107: No), the flow advances to a step S1 10 where the 
image data of underline are drawn on the designated 
position in the displaying buffer 34 based on the group 
of data of the design pattern arrangement information 

so 50. 

After the completion of any of the above steps 
S104, S109, and S 110, the flow advances to a step 
S1 05 where the value "1" is added to the design pattern 
parameter FC. In a step Si 06. a determination is con- 
55 ducted as to whether the value of the expression: FSP + 
(FCx10) is the value of the design pattern parameter 
FEP. When it is determined that the value of the expres- 
sion is not the value of the design pattern parameter 
(S106: No), the flow returns to the step S102, repeating 
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the operations from the step S102 and the foltowings. 

When it is determined that the value of the expres- 
sion: FSP + (FCxlO) is the value of the design pattern 
parameter FEP (S106: Yes), the start address number 
46 of the character arrangement information 40 is 
stored in the character parameter CSP. the end address 
number 46 of the character arrangement information 40 
is stored in the character parameter CEP. and the value 
"0" is stored in the character parameter CC, respec- 
tively, in a step S111. In a step S112. continually, a 
group of data of the character arrangement information 
40 at the address number 46 indicated by the expres- 
sion (CSP + (CCxiO) is read. The value "10" in the 
expression corresponds to the moving amount of an 
address of on step in the character arrangement infor- 
mation 40. 

In a step S 113, the dot pattern data for printing, 
stored in the CGROM 21. are stored in the printing 
buffer 33 based on the characters and positions speci- 
fied by the group of data of the character arrangement 
information 40. The flow advances to a step S1 1 4 there- 
after, where the value "1" is added to the character 
parameter CC. In a step Si 15, it is determined whether 
the value of the expression: CSP + (CCxiO) is the value 
of the character parameter CEP When it is determined 
that the value of the expression is not the value of the 
character parameter CEP (S115: No), the flow returns 
to the step S112 to repeat the operation from the step 
S1 12. When it is determined that the value of the 
expression is the value of the character parameter CEP 
(S115. Yes), the flow advances to a step S1 16, where 
the content stored in the displaying buffer 34 is dis- 
played on the liquid crystal display 4, and then to the 
step S3 of the main process in Fig. 4. 

Returning to the step S9 of the main process in Fig. 
4, when it is determined that the print key 9 has not 
been input (S9: No), the flow advances to a step S1 1 to 
perform the operation in accordance with the input key. 
For example, the operation of the character keys 5 
causes the input of various character data. 

As described above, in the tape printing apparatus 
1 in the present embodiment, when setting the forma- 
tion of the frame 60 around the characters "CANDY" 
input by the character keys 5 on the keyboard 3 (S1 1 ) 
and the background pattern 62 on the back of the char- 
acters "CANDY" (S55, S25), the printing process in the 
step S10 generates the background pattern data includ- 
ing the background pattern forming area in the printing 
buffer 33 (S64) based on the design pattern arrange- 
ment information 50 that is produced for the characters 
"CANDY 1 and the frame 60 (S60). And a logical multiply 
(AND) operation is performed on the mask data 61 M of 
the ornament frame 60 corresponding to both end por- 
tions of the frame 60 read from the CGROM 21 with the 
background pattern data of the printing buffer 33 where 
the ornament frames 61 are arranged, thereby to delete 
the part outside the ornament frames 61 from the back- 
ground pattern data having the background pattern 
forming area in the printing buffer 33 (S68). The frame 



data produced based on the design pattern arrange- 
ment information 50 are then arranged on the back- 
ground pattern data in the printing buffer 33 (S69), and 
the dot pattern printing data for the characters "CANDY" 

5 are arranged within the frame data in the printing buffer 
33 (S73). In this way. the content of the printing buffer 33 
is printed on a printing tape by means of the thermal 
printing mechanism (S76). When the setting of the 
background pattern 62 is input within the frame 60, the 

w background pattern 62 can be formed in the entire area 
inside the frame 60. improving the appearance of the 
text printed on the printing tape. 

In the arrangement information producing process 
in the step S60, when the ornament frames 61 are 

15 added to both end portions of the frame 60 to be formed 
around the characters "CANDY", the design pattern 
arrangement information 50 is produced extending by 
the length of the ornament frame 61 (S91). The back- 
ground pattern data produced in the printing buffer 33 

20 based on the design pattern arrangement information 
50 can include the data of the frame 60 surrounding the 
characters "CANDY". When the setting of the back- 
ground pattern 62 is input within the frame 60, the back- 
ground pattern 62 can be printed in the entire area 

25 within the frame 60. It is accordingly possible to improve 
the appearance of the printed text. 

Furthermore, the ornament frame data 61 D corre- 
sponding to both end portions of the frame 60 are 
stored in the CGROM 21, and in the printing process in 

30 the step Si 0 the frame data are produced every setting 
by connecting the ornament frame data 61 D with ruled 
lines (S69). Accordingly, rt is unnecessary to store in 
advance the frame data having various sizes, so that 
the capacity of a memory of the CGROM 21 can be 

35 saved. 

The present invention may be embodied in other 
specific forms without departing from the spirit or essen- 
tial characteristics thereof. 

For instance, in the above embodiment, the back- 

40 ground pattern forming area is set every character unit 
by the cursor displayed on the liquid crystal display 4 
(S25) in the area setting process in Fig. 5. it may be set 
by a whole frame unit on the format setting display in the 
format setting process in Fig. 7. 

45 The foregoing description of the preferred embodi- 
ment of the invention has been presented for purposes 
of illustration and description. It is not intended to be 
exhaustive or to limit the invention to the precise form 
disclosed, and modifications and variations are possible 

so in light of the above teachings or may be acquired from 
practice of the invention. The embodiment chosen and 
described in order to explain the principles of the inven- 
tion and its practical application to enable one skilled in 
the art to utilize the invention in various embodiments 

55 and with various modifications as are suited to the par- 
ticular use contemplated. 

It is intended that the scope of the invention be defined 
by the claims appended hereto, and their equivalents. 
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Claims 

1 . A printing apparatus comprising : 

input means for inputting various characters; 
design setting means tor selecting a design 
pattern including a frame to be added around 
said characters and a background pattern to be 
added on a background of said characters 
thereby to emphasize the characters; 
memory means tor storing ornament frame 
data of an ornament frame to be arranged in 
both ends of said frame and mask data of the 
ornament frame; 

first data producing means for producing first 
frame data on the frame selected by said 
design setting means, the first frame data hav- 
ing a predetermined area, and first background 
pattern data on the background pattern 
selected by said design setting means, the first 
background pattern data having a predeter- 
mined area; 

second data producing means for producing 
design data by generating seoond background 
pattern data by a logical multiply of said first 
background pattern data and said mask data of 
the ornament frame and arranging the second 
background pattern data within second frame 
data specified by said ornament frame data 
and the first frame data; 
character data arrangement means tor arrang- 
ing character data input by means of said input 
means in the design data; and 
printing means for printing said design data 
and character data. 

2. A printing apparatus according to claim 1, further 
comprising 

a text memory fa storing text data including 
said character data; 

a printing buffer for storing therein respective 
data of the design data when produced by said 
first and second data producing means; 
character arrangement data producing means 
for producing arrangement data of said charac- 
ters on the printing buffer based on the text 
data in the text memory; and 
design pattern arrangement data producing 
means for producing coordinate data on the 
printing buffer for arrangement data of the 
design pattern on the printing buffer based on 
the character arrangement data. 

3. A printing apparatus according to claim 2, wherein 
arrangement data of the background pattern is pro- 
duced so that both sides of the background pattern 
are extended respectively by a length of the orna- 
ment frame when the design pattern is a back- 



ground pattern. 

4. A printing apparatus according to one of claims 1 to 
3, wherein said first data producing means deter- 

5 mines an area of the first background pattern data 
based on the arrangement data of the extended 
background pattern, and/or wherein said second 
data producing means preferably arranges the first 
background pattern data on the printing buffer in 

70 accordance with the area of the first background 
pattern data determined by the first data producing 
means. 

5. A printing apparatus according to one of claims 2 to 
75 4, wherein said second data producing means pro- 
duces the second background pattern data on the 
printing buffer by calculating a logical multiply of the 
mask data of the ornament frame and the first back- 
ground pattern data when an ornament frame is set 

20 and deleting a background pattern data existing in 
an area not overlapping with the mask data within 
the mask data area, and/or wherein said second 
data producing means preferably produces the sec- 
ond frame data by arranging the ornament frame 

25 data in both sides on the second background pat- 
tern data and connecting ornament frames with 
each other with parallel lines. 

6. A printing apparatus according to one of claims 1 to 
30 5, wherein said character data arrangement means 

arranges the character data into the second back- 
ground pattern data within the second frame data in 
accordance with the character arrangement data 
produced by means of said character arrangement 
35 data producing means. 

7. A printing apparatus according to one of claims 4 to 

6. wherein the area of said first background pattern 
data is specified by two points determined by X-Y 

40 coordinates on the printing buffer, the two points 
having a positional^ diagonal relation to each 
other, and/or wherein said two points preferably 
correspond to a left lower end point and a right 
upper end point respectively in the area of the first 

45 background pattern data. 

8. A printing apparatus according to one of claims 5 to 

7, wherein the area of said second frame data is 
specified by two points determined by X-Y coordi- 

50 nates in each of ornament frames ananged in both 
sides of the first frame data on the printing buffer, 
the two points having a positionaliy diagonal rela- 
tion to each other , and/or wherein said two points 
preferably correspond to a left lower end point in an 

55 ornament frame and a right upper end point in 
another ornament frame. 

9. A printing apparatus comprising: 
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input means for inputting various characters; 
design setting means for selecting a design 
pattern including a frame to be added around 
said characters and a background pattern to be 
added on a background of said characters 5 
thereby to emphasize the characters; 
first memory means for storing ornament frame 
data of ornament frames to be arranged in both 
sides of said frame, and mask data of the orna- 
ment frame; io 
second memory means for storing position 
data which specifies an area in which said 
frame and background pattern are to be 
formed; 

data changing means for changing the position is 
data of the background pattern stored in the 
second memory means so that a background 
pattern is extended by a length of the ornament 
frame in both sides of the background pattern 
when said design pattern is a background pat- 20 
tern; 

first data producing means for producing first 
frame data of the frame selected by said design 
setting means, and first background pattern 
data of the background pattern selected by 2s 
said design setting means, based on the form- 
ing area specified by the position data stored in 
the second memory means; 
second data producing means for producing 
design data by generating second background 30 
pattern data by a logical multiply of said first 
background pattern data and said mask data of 
the ornament frame and arranging the second 
background pattern data within the second 
frame data specified by said ornament frame 35 
data and the first frame data; 
character data arrangement means for arrang- 
ing character data input by means of said input 
means into the design data; and 
printing means for printing said design data 40 
and character data. 
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